
(19) 




I 



(12) 



EuropSlsches Patentamt 
European Patent Office 
Office europ6en des brevets (11) EP 0 997 383 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

03.05.2000 Bulletin 2000/18 

(21) Application number: 99120852.1 

(22) Date of filing: 26.10.1999 



(51) intCl. 7 : B65D 19/32, B65D 19/38 



(84) Designated Contracting States: 


• 


DAINIPPON INK AND CHEMICALS, INC. 


AT BE CH CY DE DKES R FRGBGR IE IT LI LU 




Itabashl-ku Tokyo (JP) 


MCNLPTSE 


(72) 




Designated Extension States: 


Inventors: 


ALLTLVMKROSI 


• 


Ishido, Satoshi 






Ueda-shl, Nagano (JP) 


(30) Priority: 26.10.1998 JP 30446298 


• 


Hayakawa, Yuzo 


20.09.1999 JP 26632699 




Ueda-shl, Nagano (JP) 




• 


Koyama, Isami 


(71) Applicants: 




Ueda-shl, Nagano (JP) 


• Nippon Plastic Pallet Corporation 






Ueda-shl, Nagano-ken (JP) 


(74) 


Representative: HOFFMANN - EITLE 


• Mitsubishi Chemical Corporation 




Patent- und Rechtsanwdlte 


Chlyoda-ku, Tokyo (JP) 




Arabellastrasse 4 






81925 MOnchen (DE) 



(54) Synthetic resin pallet with fiber reinforcing elements 



(57) A synthetic resin pallet (1 0) capable of enhanc- 
ing a strength against a bending force acting in a direc- 
tion right-angled to a loading surface without an 
increase in weight of the whole pallet. The synthetic 
resin pallet is constructed such that pallet constructive 
members taking configurations of the pallet being 
divided into upper (10a) and lower (10b) members are 
formed by, e.g., injection molding, then set facing to 
each other and integrally welded. Each of the pallet con- 
structive members includes reinforced ribs (15) formed 



in lattice and a plurality of leg constructive members 
(14a) provided on an internal surface of a pallet mem- 
ber. A surface (1 1a, 11b) of any one or both of the two 
pallet constructive members is reinforced by a rein- 
forced element (22) using a fber reinforced material 
composed of a long glass fiber or a carbon long fiber in 
order to resist a bending force acting in a direction 
orthogonal to the surface thereof. 



FIG. 6 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a synthetic 
resin pallet and more particularly to a pallet for a forklift 
used for carrying, moving and storing goods. 

Pescriptipn of the Related Art 

[0002] A pallet for a forklift, which is composed of a 
synthetic resin, has hitherto been manufactured and 
used. There are a various types of synthetic resin pal- 
lets. One method of forming the synthetic resin pallet 
may be exemplified by a method of forming top and bot- 
tom pallet constructive members divided by two in a 
heightwise direction by injection molding, then setting 
leg (block) constructive members in these pallet con- 
structive members facing to each other, fitting them to 
each other, and integrally welding the fitted portions 
thereof by heat. 

[0003] Each of the top and bottom pallet construc- 
tive members includes a plate member, leg constructive 
members provided in proper positions on an internal 
surface of this plate member, and reinforced ribs pro- 
vided in lattice intersecting lengthwise and crosswise on 
the internal surface of the plate member. The "plate 
member" is a high-order conceptual term, and literally 
implies a platelike portion having a comparatively broad 
surface. Especially the plate member designed for load- 
ing a goods on its surface is referred to as a loading sur- 
face, i.e., a deck board. 

[0004] Accordingly, in the case of the synthetic 
resin pallet of which both surfaces are used, these two 
plate members are defined as the deck boards. In the 
case of the synthetic resin pallet of which one single 
surface is used, the plate member for loading the goods 
is in particular called the deck board, while the other 
surface is simply termed the plate member. 
[0005] The reinforced ribs are formed in lattice on 
the internal surface of the plate member of each of the 
pallet constructive members. The reinforced rib is well 
known as what is extremely effective in terms of 
enhancing a fiexural strength of the plate member and 
preventing a flexure from occurring in the plate member, 
especially the deck board when a load is carried and 
moved by a forklift. 

[0006] The reinforced rib described above has an 
advantage of enhancing the fiexural strength of the 
plate member of each of the pallet constructive mem- 
bers, and also has an advantage of increasing a 
strength against a fracture in the vicinity of a fork inser- 
tion hole of the synthetic resin pallet, which might easily 
be fractured by an impingement of the fork tines. 
Accordingly, the reinforced ribs are formed over the 
entire surface of the plate member of each of the pallet 



constructive members constituting the synthetic resin 
pallet 

[0007] Incidentally, the goods are stored for a cer- 
tain period of time in an automated warehouse as the 

5 case may be. In that case, the synthetic resin pallets 
loaded with the goods are stored while being supported 
by a rack device in the automated warehouse. The auto- 
mated warehouse generally has a mechanism for pick- 
ing up the synthetic resin pallet from under by a stacker 

ro crane, and therefore in great majority of cases takes a 
two-point support rack structure" for supporting the 
synthetic resin pallet at only right-and-left ends thereof. 
[0008] In the pallet formed of the synthetic resin, 
however, if a considerable time has elapsed in a state 

75 where a load is applied to the pallet, a fatigue phenom- 
enon known as a "creep", i.e., a flexure occurs. The 
occurrence of this flexure will be explained in much 
greater details. As shown in FIG. 15, the flexure occurs 
when supporting the two ends of the pallet in the state 

20 where the goods are placed on the synthetic resin pal- 
let In that case, as indicated by arrowheads 28a, 28b in 
FIG. 1 5. the surface of the deck board is compressed by 
the flexure, while the plate member on the underside is 
stretched, thus deforming the synthetic resin pallet 

25 [0009] The occurrence of this flexure is a conspicu- 
ous phenomenon with macromolecules. Therefore, the 
creep, viz., the flexure occurred in the synthetic resin 
pallet can not be eliminated in terms of its material, and 
hence the conventional synthetic resin pallet has been 

30 contrived to reduce the creep deflection by physical 
means. 

[0010] As one example thereof, there has been 
known a method of enhancing strength against bending 
force acting in a direction right-angled to the surface of 

35 the deck board by such a structure that a rigid body 
such as elongate steel bars or f ber reinforced plastics 
bars is embedded extending in bilateral directions of the 
pallet inwardly of the deck board of the synthetic resin 
pallet. This method, however, has a defect that a weight 

40 of the synthetic resin pallet is extremely heavy, and also 
presents a problem that a crack is easily produced in the 
resinous portion peripheral to the steel core embedded 
therein. 

[0011] Further, when the rigid body such as the 
45 steel core is so disposed as to be embedded in the syn- 
thetic resin pallet, a problem is that a deviation and an 
air gap might occur due to a repetitive stress between 
the rigid body and the peripheral resinous portion, and 
eventually the crack occurs around the rigid-body- 
50 embedded portion in the synthetic resin pallet Those 
problems arise because the synthetic resin pallet by 
nature bends or deflects to some extent by the load as 
described above, and nevertheless such a reinforced 
structure that the rigid body embedded in the pallet 
55 receives almost all of the loads upon the synthetic resin 
pallet 

[0012] Further, there has been examined such a 
proposal that the synthetic resin pallet is molded by mix- 
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ing a reinforced fiber such as a glass ffoer in the syn- 
thetic resin material as a main material of the synthetic 
resin pallet, is thus given a high strength against the 
flexure itself. If the fiber reinforced material is mixed in 
the synthetic resin pallet itself, there is a defect wherein 
the weight of the whole pallet becomes heavy, and 
besides a pallet decreases in its impact strength. 

SUMMARY OF THE INVENTION 

[001 3] It is a primary object of the present invention, 
which was devised to obviate the problemsjnherent in 
the prior art, to provide a synthetic resin pallet capable 
of enhancing strength against bending force acting in a 
direction right-angled to a loading surface without an 
increase in weight of the whole pallet. 
[0014] To accomplish the above technical object, 
according to one aspect of the present invention, a syn- 
thetic resin pallet characterized in that any one or both 
of surfaces of a synthetic resin pallet is reinforced by a 
reinforced element using a fiber reinforced material in 
order to resist a bending force acting in a direction 
orthogonal to the surface thereof. 
[0015] The synthetic resin pallet of the present 
invention comprises the indispensable components 
described above, however, the present invention is 
established in a case where the components thereof are 
specifically the following components. Of the specific 
components, the reinforced element is attached by heat 
welding inside a groove formed in the surface of said 
synthetic resin pallet. 

[0016] In the synthetic resin pallet according to the 
present invention, a double-layered structure band com- 
posed of two layers formed by laminating an anti-slip 
layer on the reinforced element using the fiber rein- 
forced material, is fitted and welded inside a groove 
formed in a loading surface of the synthetic resin pallet, 
and an upper portion of the anti-slip layer on the upper 
side slightly protrudes from the loading surface. 
[0017] Further, in the synthetic resin pallet accord- 
ing to the present invention, a flexural modulus of the 
reinforced element itself is on the order of 
SO.OOOKg/cm 2 or more, and preferably approximately 
lOO.OOOKg/cm 2 or above. Moreover, it is preferable that 
the fiber reinforced material constituting the reinforced 
element be a long fiber of 10mm or longer. Further, the 
reinforced element takes any one of a sheet-like config- 
uration, a tape-like configuration, a rod-like configura- 
tion or a pipe-like configuration. Then, a glass fiber or a 
carbon fiber may be exemplified as the long fiber usable 
as the fiber reinforced material. 
[0018] In the synthetic resin pallet according to the 
present invention, a groove is formed in the lower sur- 
face or the loading surface of the synthetic resin pallet, 
and the reinforced element composed of the fiber rein- 
forced material in, e.g., a tape-like configuration is fitted 
into the gro ve and welded by heat. On this occasion, 
the reinforced element is disposed extending in direc- 



tion of the two side ends of an imaginary elastic curve 
due to a flexure within a plane orthogonal to a bending 
direction of the synthetic resin pallet. 
[0019] With this contrivance, when the synthetic 

5 resin pallet is stored in a rack with the right-and-left 
ends being supported at two points in, e.g., an auto- 
mated warehouse, the reinforced elements resist the 
creep, and hence creep deflection of the synthetic resin 
pallet can be reduced. Besides, the reinforced elements 

w themselves are comparatively light in weight, and, even 
when attached to the synthetic resin pallet, it never hap- 
pens that a weight of the pallet conspicuously 
increases. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a side view showing a four-way synthetic 
resin pallet in one embodiment of the present 
invention; 

FIG. 2 is a plan view showing a surface of a deck 
board of a top pallet constructive member, in which 
the synthetic resin pallet shown in FIG. 1 is divided 
into upper and lower members; 
FIG. 3 is a plan view showing an internal surface of 
the top pallet constructive member shown in FIG. 2; 
FIG. 4 is a plan view showing a bottom surface of a 
plate member of the bottom pallet constructive 
member, in which the synthetic resin pallet shown 
in FIG. 1 is divided into the upper and lower mem- 
bers; 

FIG. 5 is a plan view showing an internal surface of 
the bottom pallet constructive member shown in 
FIG. 4; 

FIG. 6 is a fragmentary sectional view of the bottom 
pallet constructive member shown in FIG. 4, taken 
along the line 6-6; 

FIG. 7 is a bottom view showing an example of how 
reinforced tapes are disposed on the synthetic resin 
pallet of the present invention; 
FIG. 8 is an explanatory view schematically show- 
ing a configuration in a state where the tape-like 
reinforced element is fixed by heat welding in the 
groove formed in the surface of the plate member of 
the bottom pallet constructive member; 
FIG. 9 is a sectional view, similar to FIG. 6, showing 
a state where the tape-like reinforced element hav- 
ing a thickness to such an extent as to slightly pro- 
trude from the surface of the deck board, is fixed by 
the heat welding in the groove formed in the surface 
of the deck board of the top pallet constructive 
member; 

FIG. 10 is a fragmentary sectional view showing a 
state where a double-layered structure tape com- 
posed of two layers formed by laminating an anti- 
slip tape on the reinforced tape, is fitted and welded 
in the groove formed in the surface of the deck 
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board of the synthetic resin pallet; 

FIG. 1 1 is a plan view showing the surface of the 

deck board of the top pallet constructive member, in 

which a two-way synthetic resin pallet in another 

embodiment of the present invention is divided into 

upper and lower members; 

FIG. 12 is a plan view showing an internal surface 

of the top pallet constructive member shown in FIG. 

11; 

FIG. 13 is a plan view showing a bottom surface of 
the plate member of the bottom pallet constructive 
member, in which the synthetic resin pallet shown 
in FIG. 12 is divided into upper and lower members; 
FIG. 14 is a plan view showing an internal surface 
of the bottom pallet constructive member shown in 
FIG. 13; and 

FIG. 15 is an explanatory view showing a configura- 
tion in a state where a flexure occurs in the syn- 
thetic resin pallet when the synthetic resin pallet 
loaded with a goods is supported at two ends 
thereof. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0021 ] Next, a synthetic resin pallet according to the 
present invention will be described in greater details by 
way of embodiments illustrated in the drawings. FIG. 1 
is a side view showing a four-way synthetic resin pallet 
1 0 in one embodiment of the present invention. FIG. 2 is 
a plan view showing an external portion, i.e., a deck 
board surface of a pallet constructive member 10a serv- 
ing as a top board, wherein the synthetic resin pallet 10 
is divided into an upper half and a lower half. FIG. 3 is a 
plan view showing an internal configuration of the pallet 
constructive member 10a. FIG. 4 is a plan view showing 
an external surface of a plate member of a pallet con- 
structive member 10b serving as a bottom board. FIG. 5 
is a plan view showing an internal surface of the plate 
member of the pallet constructive member 10b as the 
bottom board. 

[0022] As illustrated in FIGS. 1 through 3, the top 
pallet constructive member 10a is constructed of a deck 
board 11a and nine pieces of leg constructive members 
12a, 13a, 14a arrayed orderly lengthwise and crosswise 
at predetermined intervals inwardly of the deck board 
11a. More specifically, among these nine pieces of teg 
constructive members 12a - 14a, the reference numeral 
12a indicates one single central leg constructive mem- 
ber provided at the center of the top pallet constructive 
member 10a and taking substantially a square in sec- 
tion. 

[0023] Further, corner leg constructive members 
designated by 13a are provided at for corners inwardly 
for the deck board 1 1a so as to surround the central teg 
constructive member 12a. Intermediate leg constructive 
members 14a are provided at intermediate portions 
between the respective corners along an inside periph- 



eral edge of the deck board 1 1 a. 
[0024] Reinforced ribs 15 are provided in lattice 
intersecting lengthwise and crosswise in an imaginary 
area (a central area) connecting internal angular points 

5 of the corner leg constructive members 13a formed on 
the internal surface of the top pallet constructive mem- 
ber 10a. The reinforced ribs 15, which are thus formed 
on the internal surface of the deck board of the top pallet 
constructive member 10a, contribute to enhance a f lex- 

10 ural strength of the deck board 1 1 a. 

[0025] Further, reinforced ribs 16 are provided 
intersecting lengthwise and crosswise in an area (an 
outer peripheral area) outside the above-described cen- 
tral area on the internal surface of the deck board of the 

75 top pallet constructive member 10a. Moreover, these 
reinforced ribs 16 are provided also inwardly of the cor- 
ner leg constructive members 13a and of the intermedi- 
ate leg constructive members 14a. Thus, the reinforced 
ribs 1 6, which are formed in the outer peripheral area on 

20 the internal surface of the deck board of the top pallet 
constructive meter 10a, contribute to enhance an 
impact strength against impacts exerted from outside of 
the synthetic resin pallet 10 and from the outside of the 
leg members. 

25 [0026] Ribs 1 7 for a gas flow are formed along diag- 
onal lines inwardly of the central leg constructive mem- 
ber 12a, and ends of these gas flow ribs 17 are 
connected to the reinforced ribs via walls of the central 
leg constructive member 12a. As a result, at least a 

30 large proportion of the reinforced ribs 1 5 provided in the 
central area of the top pallet constructive member 10a 
are connected to the gas flow ribs 17 disposed in cross 
within the central leg constructive member 12a, and a 
hollowed portion, i.e., a gas channel (not shown) is 

35 formed inside the reinforced rib 145 connected to the 
gas flow rib 17. 

[0027] Namely, as described above, the great 
majority of reinforced ribs formed on the central area 
surface of the deck board 1 1a turn out to be hollowed 

40 ribs by injecting the gas from a position in the vicinity of 
the center of the pallet constructive member 12a after 
the injection molding. Note that the reinforced ribs 16 
provided on the outer peripheral area surface of the 
deck board 1 1a, of which width and pressure of injected 

45 gas or volume of injected gas are adjusted, thereby 
become hard to form the gas channels therein, and as a 
result, there might be a large number of solid ribs. 
[0028] The reinforced ribs 15 are thus hollowed, 
thereby making it feasible to obtain effects such as 

so reducing a weight of the synthetic resin pallet, dimen- 
sional fluctuation, and a molding time as well. Further, 
the ribs on the outer peripheral area surface are filled 
with a large amount of resins by the gas pressure (there 
becomes a state of a holding pressure being applied), 

55 thereby exhibiting such an extremely excellent effect 
that a sink mark does not occur in the surface of the 
plate member in the position which the solid rib is pro- 
vided in the internal surface thereof, when in a cooling 
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process. 

[0029] On the other hand, a bottom pallet construe* 
tive member 1 0b shown in FIGS. 1 , 4 and 5 are likewise 
provided with a central leg constructive member 12b, 
corner leg constructive members 13b and intermediate 
leg constructive members 14b inwardly of a plate mem- 
ber 11b. The central leg constructive member 12b and 
the leg constructive members 13b, 14b peripheral 
thereto are absolutely the same as the leg constructive 
members 12a, 13a. 14a in terms of the forming posi- 
tions, the sectional configurations and sizes thereof. 
[0030] When viewing one-fourth of this bottom pal- 
let constructive member 10b imaginably divided by a 
lengthwise central line and a crosswise central line each 
extending through the center of the central leg construc- 
tive member 12b, reinforced ribs 18 formed in an annu- 
lar shape in positions substantially inscribed to the four 
leg constructive members 12b, 13b, 14b. Then, ribs 19 
for a gas flow are formed along diagonal lines inwardly 
of the central leg constructive member 12b, and ends of 
these gas flow ribs 1 9 are connected to the annular rein- 
forced ribs 18 in the four sections via walls of the central 
leg constructive member 12b. 
[0031] Further, as in the case of the top pallet con- 
structive member 10a, a gas inlet is eventually formed 
at a cross point between the gas flow ribs 19 formed 
along the diagonal lines inwardly of the central leg con- 
structive member 12b. Consequently, as in the case of 
the reinforced ribs 15 described above, the hollowed 
portions, viz., the gas channels are formed in side the 
reinforced ribs 18 positioned in the central area on the 
internal surface of the plate member 1 1b and connected 
to the gas flow ribs 19. 

[0032] Note that an opening 20 is formed in an area 
defined by the reinforced ribs 18 formed in positions 
substantially inscribed to the four leg constructive mem- 
bers 12b, 13b, 14b in each one-fourth section described 
above. This opening 20 serves as port from which a 
wheel enters and exits when the synthetic resin pallet is 
handled by a pallet truck. 

[0033] Moreover, in the bottom pallet constructive 
member 10b having the openings 20 serving as the 
wheel in-and-out ports of the pallet truck, a multiplicity 
of reinforced ribs 21 (FIG. 4) are formed on the surface 
of the plate member 1 1 b but are not formed with the gas 
channels, and therefore have solid interiors. 
[0034] A plurality of reinforced elements 22 are pro- 
vided on the surface of the plate member 11b of the 
thus constructed bottom pallet constructive member 
10b. This reinforced element 22 is composed of a fiber 
reinforced material. To describe this reinforced element 
22 in greater details, the reinforced element 22 is 
molded in a predetermined configuration by mixing long 
glass fibers having a length of over approximately 10 
mm with the base material of synthetic resin. 
[0035] The synthetic resin material as the base 
material involves the use of a thermally adhesivaWe 
material with respect to the synthetic resin pallet 10, 



preferably, the same kind of material as the synthetic 
resin pallet 10 in terms of thermally welding the rein- 
forced element 22 to the synthetic resin pallet 10. It is 
preferable in terms of a recycling of damaged synthetic 
5 resin pallet 10 that the same kind of resin material as 
the synthetic resin pallet is used as the base material of 
the reinforced element 22. 

[0036] An adhesive resin (APO) modified by car- 
boxylic acid is mixed as a binder for obtaining a good 

10 adhesion between the long glass fiber and the base 
material. The content of long glass fiber and a thickness 
of the reinforced element itself are properly designed so 
that a flexural modulus of the reinforced element 22 
itself is over approximately 50,000 Kg/cm 2 , preferably 

is approximately over 100,000 Kg/cm 2 . On this occasion, 
it is desirable that the long glass fibers be oriented in the 
lengthwise direction of the reinforced element 22, how- 
ever, the orientation is not limited to this direction. 
[0037] What is preferable as the reinforced element 

20 22 may be an element forced in a tape-tike configura- 
tion. The reinforced elements formed in the tape-like 
configuration (which will hereinafter be called a rein- 
forced tape 22) are, as illustrated in FIG. 6, fitted into 
grooves 23 formed in right-and left directions as viewed 

25 in FIG. 4 and thermally welded to bottom and side sur- 
faces thereof, and thus fixed to the surface of the plate 
member 11b. If the reinforced element 22 is formed in 
the tape-like configuration, the material itself (the rein- 
forced tape itself) takes a mode of having a flexibility 

30 and being bendable. 

[0038] More specifically, the reinforced tape 22 is 
required to have such physical properties that flexural 
deflection is over 2 mm with a load of 10Kg when 3- 
point bending test at a span of 10cm (a test of applying 

35 load at the middle of the span of 10cm) with respect to 
the reinforced tape 22, and tensile elongation is less 
than 5% when the load of 500kg is applied to the rein- 
forced tape when the reinforced tape 22 having a cer- 
tain length hangs in a perpendicular direction with a 

40 load on the order of 500Kg applied to a lower end 
thereof and thus stretched, a stretch thereof is under 
5% of the entire length of the reinforced tape 22. 
[0039] The reinforced tape 22 is actually stuck to 
the synthetic resin pallet 10 by the heat welding, in 

45 which case it is preferable that a width (a) is 10 - 50 mm, 
and a thickness (b) is 0.5 - 5mm in terms of considering 
a size of a normally used synthetic resin pallet 10. Gen- 
erally, a/b is preferably on the order of 5 to 80. Further, 
in the case of using the synthetic resin pallet 10 stuck 

so with the reinforced tape 22, as indicated by the refer- 
ence numeral 22a in FIG. 7, it is required that the rein- 
forced tape is disposed between the adjacent leg 
constructive members 12a. 13a or 14a at the minimum. 
As a matter of course, if there is a fitting space on the 

55 deck board or on the surface of the plate member of the 
synthetic resin pallet 10, as shown in FIGS. 4 and 7, it is 
preferable that the reinforced tape be disposed as long 
as possible, and a geometry of the reinforced tapes 
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being disposed between the adjacent leg constructive 
members may also be replaced. 
[0040] The synthetic resin pallet 10 in this embodi- 
ment is formed such that the leg constructive members 
12a. 12b, 13a, 13b, 14a, 14b are fitted to each other s 
with the top and bottom pallet constructive members 
10a, 10b facing to each other, and those f itted portions 
are integrally welded. Thus, the top and bottom pallet 
constructive members 10a, 10b are set in the face-to- 
face relationship, and the leg constructive members 10 
12a ( 12b, 13a, 13b. 14a, 14b are fitted to each other and 
integrally welded, thereby forming the hollowed leg 
members. Spaces (holes) between those leg members 
serve as fork inlets 27. 

[0041] The reinforced tapes described above are is 
attached to the surface of the plate member 1 1b of the 
bottom pallet constructive member 10b of the synthetic 
resin pallet 10 after or before integrally welding the top 
and bottom pallet constructive members 10a. 10b. An 
attaching method thereof is that the reinforced tape 22 20 
is. as illustrated in FIG. 8. sequentially fitted into a 
groove 23 previously from in the surface of the plate 
member 11b from one end of the groove 23 toward a 
terminal end thereof while being fed out. 
[0042] On this occasion, just before the reinforced 25 
tape 22 is fitted into the groove 23, a hot-air blower 25 
welds contact surfaces of the reinforced tape and the 
groove by heating, and, immediately after fitting the 
reinforced tape 22 into the groove 23, a press roller 24 
presses the upper part of the reinforced tape 22. The 30 
molten surface resin on the plate member 11b of the 
bottom pallet constructive member 10b is thereby inte- 
grally welded to the molten resin on the contact surface 
of the reinforced tape 22, and the reinforced tape 22 is 
firmly joined by a pressing force which is thereafter 35 
given by a press roller 24. 

[0043] The above-described attaching method of 
attaching the reinforced tape 22 to the surface of the 
plate member 11b of the bottom pallet constructive 
member 10b, is preferable in terms of the reinforced 40 
tape 22 itself exhibiting the flexibility. There can be con- 
sidered a variety of methods of attaching the reinforced 
tape 22 to the synthetic resin pallet, such as a method 
involving the use of a heating bar in addition to the 
method described above: 45 
[0044] Note that the reinforced element is, it is most 
preferable, the bendable reinforced tape 22 exhibiting 
the physical property described above, but may also be 
formed in a rod-like configuration or an elongate pipe- 
like configuration into a rigid body. If the reinforced ele- so 
ment is formed in the rod- or pipe-like configuration, it 
has a high resistance force against the flexure because 
of its rigidity, which is slightly difference from the resist- 
ing action against the flexure of the synthetic resin pallet 
in the case where the reinforced elements is formed in 55 
the tape-like configuration and attached to the synthetic 
r sin pallet by the heat welding. The resisting action of 
the reinforced tape 22 against the flexure of the syn- 



thetic resin pallet 10, will be continuously explained. 
[0045] The reinforced tape 22 serves to resist the 
flexure occurred in the synthetic resin pallet by utilizing 
a tensile strength inherent in the tape 22 itself, i.e., a 
flexure occurred, e.g., when the synthetic resin pallet is 
placed on a 2-point support rack in an automated ware- 
house and right-and-left ends thereof are supported. 
Hence, it is preferable that the reinforced tape 22 is so 
provided within the surface of the plate member 1 1b on 
the underside of the synthetic resin pallet as to stretch in 
bilateral end direction of an imaginary elasticity curve 
related to the flexure. 

[0046] In the thus constructed synthetic resin pallet 
10, if the flexure occurs in the synthetic resin pallet 10 
during a period for which the synthetic resin pallet 10 is 
supported on the 2-point support rack in the automated 
warehouse etc, as obvious from an arrowhead line 28b 
in FIG. 1 5, a tensile force acts in the right-and-left direc- 
tions with respect to the plate member 1 1 b of the bottom 
pallet constructive member 10b fitted with the reinforced 
tape 22, in other words, with respect to the bottom sur- 
face of the synthetic resin pallet 10. 
[0047] Incidentally, the reinforced tape 22 using the 
f toer reinforced material is fixedly embedded into the 
groove 23 on the bottom surface of the synthetic resin 
pallet 10, and also therefore receives the tensile force. 
The reinforced tape 22 has, however, the large resisting 
force against the tensile force as described above and 
therefore formidably resists the tension. This implies 
resisting against the tensile force acting on the bottom 
surface of the synthetic resin pallet 10, thereby prevent- 
ing a creep, viz., the flexure of the synthetic resin pallet 
10. As a result, a creep deflection of the synthetic resin 
pallet 1 0 becomes considerably smaller than in the prior 
art. 

[0048] Besides, in the synthetic resin pallet 10 in 
accordance with this embodiment, the f lexurai strength 
is enhanced by the reinforced tape 22 involving the use 
of the fiber reinforced material, whereby a weight of the 
pallet 10 can be reduced in combination with the hol- 
lowed reinforced ribs formed in the internal surface of 
the plate member 1 1b as well as in the internal surface 
of the deck board 11a. 

[0049] By the way. in the synthetic resin pallet 10 in 
accordance with this embodiment the reinforced tape 
22 is joined and attached to the surface of the plate 
member 11b of the bottom pallet constructive member 
10b. This is because the reinforced tape 22 has a larger 
strength against the tensile load than against a com- 
pressive load. 

[0050] Namely, as explained above, the creep 
occurred by the synthetic resin pallet 10 being sup- 
ported based on the 2-point support rack structure in 
the automated warehouse etc, flexes the synthetic resin 
pallet 10 downwards, and hence the compressive load 
acts on the deck board 1-1 a of the upper surface, while 
the tensile load acts on the plate member 11b of the 
lower surface. 
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[0051] Therefore, the reinforced tape 22 having the 
larger strength against the tensile load, when attached 
to the lower surface of the synthetic resin pallet 10. i.e., 
to the surface of the plate member 1 1 b, exhibits a higher 
effect by preventing the flexure from acting on the syn- 
thetic resin pallet 1 0. In the synthetic resin pallet accord- 
ing to the present invention, however, the reinforced 
tape 22 can be also attached to the upper surface of the 
synthetic resin pallet, viz., to the surface of the deck 
board 1 1a of the top pallet constructive member 10a. In 
that case, if the thickness of the reinforced tape 22 is, as 
shown in FIG. 9, so designed as to slightly protrude 
from the groove 26 formed in the surface of the deck 
board 1 1a, the reinforced tape 22 may serve to prevent 
slip of goods loaded on the surface of the deck board 
11a. 

[0052] Further, what may also be structured is that 
as illustrated in FIG. 10, a double-layered structure tape 
composed of two layers formed by laminating an anti- 
slip tape 29 on the reinforced tape 22, is fitted into and 
welded to the groove 26 formed in the surface of the 
deck board 11a, and an upper part of the anti-slip tape 
29 on the upper side slightly protrudes from the surface 
of the deck board 11a. 

[0053] The embodiment discussed above has 
exemplified the four-way synthetic resin pallet 10, how- 
ever, the present invention can be applied to a two-way 
synthetic resin pallet 30 as shown in FIGS. 11 through 
14. The two-way synthetic resin pallet 30 has, though 
different in the number and configuration of the leg 
members from the four-way synthetic resin pallet 10 in 
the embodiment discussed above, basically the same 
construction. 

[0054] To be specific, in the two-way synthetic resin 
pallet 30, as obvious from FIGS. 12 and 14, three 
pieces of leg constructive members 32a, 33a and three 
pieces of leg constructive members 32b, 33b each tak- 
ing a cylindrical shape, are arranged on the internal sur- 
faces of a deck board 31 a and of a plate member 31b of 
pallet constructive members 30a, 30b. 
[0055] That is, to explain how those leg constructive 
members are disposed on one single pallet constructive 
member 30a, side leg constructive members 33a are 
formed along a pair of peripheral edges (sides) facing to 
each other on the internal surface of the deck board 31 a 
of the top pallet constructive member 30a, and the cen- 
tral leg constructive member 32a is provided in a middle 
position therebetween. 

[0056] Then, the two-way synthetic resin pallet 30 is 
also formed such that the leg constructive members 
32a, 32b and 33a, 33b, 33b are fitted to each other with 
the top and bottom pallet constructive members 30a, 
30b facing to each other, and those fitted portions are 
integrally welded. Thus, the top and bottom pallet con- 
structive members 30a, 30b are set in the face-to-face 
relationship, and the leg constructive members 32a, 
32b and 33a, 33b are fitted to each other and integrally 
welded, thereby forming the hollowed leg members 32, 



33. Spaces (holes) between those leg members serve 
as fork insertion holes 34. 

[0057] A reinforced rib 35 is provided so that the rib 
35 extends in a crosswise direction of the central leg 
s constructive member 32a on a longitudinal bisector of 
the central leg constructive member 32a provided on 
the internal surface of the deck board 3 1 a of the top pal- 
let constructive member 30a, and two ends thereof are 
connected to wall surfaces. A lengthwise bisecting posi- 
10 tion of the reinforced rib 35 is the center of the central 
leg constructive member 32a as well as being the cen- 
tral point of the top pallet constructive member. 
[0058] Reinforced ribs 36 are provided in lattice 
intersecting lengthwise and crosswise, including interi- 
ms ors of the central leg constructive member 32a and of 
the side leg constructive members 33a, on the thus 
structured internal surface of the top pallet constructive 
member 30a. All these reinforced ribs 36 are connected 
to the reinforced ribs 35 described above. Then, the 
20 reinforced rib 36 existing in the central area is hollowed, 
and therefore the gas is injected to the reinforced rib 35 
from the central point described above. Accordingly, the 
reinforced rib 35 functions also as a gas flow rib. 
[0059] On the other hand, an opening 37 from 
25 which the wheel of the pallet truck enters and exits is, as 
in the case of the synthetic resin pallet 1 0 in the embod- 
iment illustrated in FIGS. 1 - 5, formed in the inside sur- 
face of the plate member 31b of the bottom pallet 
constructive member 30b. The openings 37 are, as 
30 apparent from FIG. 13, so provided by twos as to be 
spaced away from each other above the respective fork 
insertion holes 34 formed by the central leg constructive 
member 32b and the side leg constructive members 
33b. 

35 [0060] Reinforced ribs 38 are formed at side edges, 
on the adjacent side, of the two openings 37 formed 
side by side above the fork insertion holes, and at inside 
proximal portions of the wall surfaces of the two leg con- 
structive members 32b, 33b along the side edges of the 

40 opening 37. Namely, it follows that the reinforced ribs 38 
are formed along the three side edges of each opening 
37, and these three pieces of reinforced ribs 38 are con- 
tinuous. 

[0061 ] Then, a central position on an imaginary lon- 
45 gitudinai bisector of the central leg constructive member 
32b, is the central point of the bottom pallet constructive 
member 305 as in the case of the top pallet constructive 
member 30a described above, and gas flow ribs 39 are 
provided in cross with the above central point serving as 
so a cross point thereof. Ends of these gas flow ribs 39 are 
connected to the ends of the reinforced ribs 38 provided 
along the side edges, on the adjacent side, of the two 
openings 37 formed in the side-by-side relationship 
above the form insertion holes 34. 
55 [0062] As for the gas injection with respect to the 
bottom pallet constructive member 30b, the gas is 
injected from the cross point of the gas flow ribs 39 tak- 
ing the cross shape, i.e., from the central point of the 
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bottom pallet constructive member 30b. The gas enters 
the reinforced ribs 38 via the gas flow ribs 39, and gas 
channels are formed in interiors thereof. In the thus 
structured two-way synthetic resin pallet 30 also, the 
gas channels are formed mainly in the reinforced ribs 
existing in the central area (defined by the four openings 
37), while the reinforced ribs existing outer peripheral 
areas outside the central area are excluded as the gas 
channel forming ribs. 

[0063] With this contrivance, the synthetic resin pal- 
let 30 is given characteristics of exhibiting a high flexural 
strength with respect to especially the deck board 31a 
or the plate member 31b in the central area, and partic- 
ularly a high impact strength in the outer peripheral 
areas, and besides a reduction in weight of the pallet 30 
can be attained. The reinforced elements 22 are, as in 
the embodiment discussed above, provided together 
with a multiplicity of reinforced ribs 42 partially formed 
with the gas channels on the bottom surface of the plate 
member 31b of the bottom pallet constructive member 
30b of the two-way synthetic resin pallet 30. 
[0064] Note that the two-way synthetic resin pallet 
30 does not also cause a decline of an impact resist- 
ance of the angular portions of the pallet because of no 
gas flow round the wall surfaces of the leg constructive 
members formed on the outer surfaces at the four cor- 
ners of the deck board 31a. 

[0065] An injection molding condition of the pallet 
constructive members 10a, 10b or 30a, 30b will be 
explained. The injection molding condition of the pallet 
constructive members may be a normal condition, 
wherein a melting temperature ( a cylinder temperature) 
is preferably 200 - 250°C, and an injection rate is on the 
order of 2000 - 5000cc/sec in the case of using, e.g., 
high-density polyethylene as a material. Further, poly- 
olefine such as polyethylene, polypropylene and ethyl- 
ene-propylene copolymer etc is typical as a synthetic 
resin of which the pallet is composed, and, as a matter 
of course, other resins may also be use as the case may 
be. 

[0066] Further, it is also taken for granted that there 
are properly used additive agents such as coloring 
agents and fillers etc. Moreover, a conventionally- 
known foaming agent including organic or inorganic 
foaming agents which are normally used, may be mixed 
in one of those synthetic resins to form a foaming body. 
In that case, it is desirable that a foaming rate be on the 
order of 1.01 - 1.4 times. In that instance, an apparent 
density of the whole pallet may be 0.65 ~ 0.95 times a 
density of the raw synthetic resin. 
[0067] Note that the numeral 41 in FIGS. 3 and 1 1 
designates an anti-slip grommet press-fitted into a hole 
formed at the intersection of the reinforced ribs provided 
on th inner surface of the deck board so as not to 
cause a relative slip between the fork and the synthetic 
resin pallet when inserting the fork into the fork insertion 
hole on the occasion of suing the present synthetic resin 
pallet. 



[0068] In the synthetic resin pallet in each embodi- 
ment of the present invention discussed above, the sec- 
tional configuration of the reinforced rib is not 
particularly limited. For example, there may be used a 

5 reinforced ribs of which a side surface is formed as a 
curvilinear surface, and reinforced ribs assuming a vari- 
ety of sectional configurations such as a trapezoidal or 
semicircular shape and so on. 
[0069] Further, the reinforced rib existing in the cen- 

70 tral area is provided with a bent portion formed at a 
thickest portion in the vicinity of the intersection with the 
deck board, and a size of this bent portion is properly 
designed, whereby a size of the hollowed portion 
formed by the gas injected thereinto when in the mold- 

15 ing process can be controlled. This implies that the por- 
tion vicinal to the intersection with the deck board is 
formed as the curved portion, and the gas flow is 
smoothed by increasing the substantial wall thickness of 
the curved portion, thereby facilitating the formation of 

20 the gas flow passageway. As a result, the gas can be 
flowed to a location intended. 
[0070] Note that each embodiment discussed 
above has exemplified the synthetic resin pallet formed 
by forming the top and bottom pallet constructive mem- 

25 bers by the injection molding, and making those pallet 
constructive members face to each other and integrally 
welding them. The present invention is not however, 
limited to the synthetic resin pallet formed by the above- 
described method in terms of only such a point as to 

30 enhance the flexural strength by attaching the rein- 
forced element using the fiber reinforced material t the 
surface of the synthetic resin pallet. 
[0071] Further, the method of attaching the rein- 
forced element 22 to the surface of the synthetic resin 

35 pallet is based on the heat welding in the example given 
above, however, the present invention is not confined to 
this heat welding. As a matter of course, for instance, a 
bonding agent exhibiting a high adhesion is used for 
both of the synthetic resin pallet and the reinforced ele- 

40 ment, and the reinforced element may be bonded to the 
inside of the groove in the surface of the synthetic resin 
pallet 

[0072] As discussed above, according to the syn- 
thetic resin pallet of the present invention, the reinforced 

45 element formed by use of the fiber reinforced material is 
attached to any one or both of the upper and lower sur- 
faces of the pallet, thereby enhancing the strength 
against the flexure of the synthetic resin pallet. It is 
therefore feasible to give such a characteristic creep 

so deflection caused when supported by the two-point sup- 
port rack for a long period of time in, e.g., the automated 
warehouse, is smaller than in the prior art, and besides 
to attain the reduction in weight thereof. 

55 Claims 

1. A synthetic resin pallet characterized in that any 
one or both of surfaces of a synthetic resin pallet 
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(10) is reinforced by a reinforced element (22) using 
a fiber reinforced material in order to resist a bend- 
ing force acting in a direction orthogonal to the sur- 
face thereof. 

5 

2. A synthetic resin pallet according to claim 1, 
wherein said reinforced element (22) is attached by 
heat welding inside a groove (23) formed in the sur- 
face of said synthetic resin pallet (10). 

10 

3. A synthetic resin pallet according to claim 1 or 2, 
wherein a double-layered structure band composed 
of two layers formed by laminating an anti-slip layer 
(29) on said reinforced element (22) using the fiber 
reinforced material, is fitted and welded inside a is 
groove (26) formed in a loading surface of said syn- 
thetic resin pallet (10), and 

an upper portion of said anti-slip layer (29) on 
the upper side slightly protrudes from the load- 20 
ing surface. 

4. A synthetic resin pallet according to any one of 
claims 1 to 3, wherein a flexural modulus of said 
reinforced element itself is on the order of 25 
50000Kg/cm 2 or more. 

5. A synthetic resin pallet according to claim any one 
of claims 1 to 4, wherein the fiber reinforced mate- 
rial constituting said reinforced element is a long 30 
fiber of 10mm or longer. 

6. A synthetic resin pallet according to any one of 
claims 1 to 5, wherein said reinforced element takes 
any one of a sheet-like configuration, a tape-like 35 
configuration, a rod-like configuration or a pipe-like 
configuration. 

7. A synthetic resin pallet according to any one of 
claims 1 to 6, wherein the long fiber is any one of a 40 
glass fiber and a carbon fiber. 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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FIG. 10 
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FIG. 11 
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FIG. 13 
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